General instrumentation. 1 H NMR spectrums were obtained using a Bruker Avance 400 spectrometer and the chemical shifts (δ) were reported in parts per million with reference to residual solvent peaks. Electrospray-ionization Mass Spectrometry (ESI-MS) spectra were obtained using Thermo Finnigan MAT ESI-MS System. UV-vis spectra were obtained using the Shimadzu UV-1800 UV Spectrophotometer. Ru concentrations were determined using the Optima ICP-OES (Perkin-Elmer) operated by CMMAC, NUS.
Elemental analyses of Ru complexes were carried out using a Perkin-Elmer PE 2400 elemental analyzer by CMMAC, NUS. Absorbance and fluorescence on 96-well plates were measured using TriStar 2 Multimode Reader LB942 from Berthold Technologies.
mRNA was quantified using Thermo Scientific Nanodrop 1000 Spectrophotometer.
Reverse Transcriptase-PCR was done using Applied Biosystems® 2720 Thermal cycler. were cultured in RPMI 1640 medium containing 20% FBS and 1% Penicillin/Streptomycin.
All cell lines were grown at 37 °C in a humidified atmosphere of 95% air and 5% CO 2 .
Experiments were performed on cells within 20 passages.
Determination of Log Pow. Log Pow of RAS-1H an RAS-1T were determined using the shake flask method. RAS-1H and RAS-1T were predissolved in ddH2O that was presaturated with n-octanol (for 24 h and left to stand until phase separation occurs). The UV-vis spectrums for each samples were obtained and the absorbances at the λmax of each compound were determined. Equal volume of n-octanol was added to each sample solution and the heterogeneous mixtures shaked for 2 h before centrifuging at 4000 rpm for 1 min to achieve phase separation. The final absorbance of the aqueous phase at the λmax of each compound were determined and their water-octanol partition coefficient were calculated.
Inhibition of cell viability assay. The anti-proliferation activities of RAS-1H and RAS-1T
on exponentially growing cancer cells were determined using MTT assay. HCT116, HT-29, SW480, AGS, KATOIII were seeded at 10 000 cells per well (100 µL) while TC7 cells were seeded at 5000 cells per well in Cellstar® 96-well plates (Greiner Bio-One) and incubated for 24 h. Thereafter, cancer cells were exposed to drugs at different concentration in media for 48 h. The final concentration of DMSO in medium was < 1%
(v/v) at which cell viability was not significantly inhibited. The medium was removed and replaced with MTT solution (100 μL, 0.5 mg/mL) in media and incubated for an additional 45 min. Subsequently, the medium was aspirated, and the purple formazan crystals dissolved in DMSO (100 μL). The absorbance due to the dissolved purple formazan was than obtained at 565 nm. Inhibition to cell viability was evaluated with reference to the S6 IC50 value, which is defined as the concentration needed for a 50% reduction of survival Scheme S2. Simplified ER stress pathway. Black arrows indicated specific pathways induced by RAS complexes.
